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ALUMINIUM ALLOY FOR USE IN A BRAZED ASSEMBLY 



FffiLD OF THE TNVFNTTnN 

This invention relates to an aluminium alloy for use in a brazed assanbly as a core 
material in brazing sheet, to the use of the aluminium alloy as core material of a brazing 
sheet in a brazed assembly, to the use of the aluminium alloy as fin stock material, to a 
method for manufacturing a brazed assembly, as well as to an assembly thus 
manu&ctured. The aluminium alloy is of the Aluminium Association 3xxx-type. Herein 
the term sheet material mcludes tube material, plate material and headw material. 

DESCRIPTTON OF TWF PPTOP AffJ 

A principle use of brazing sheet contaming such alloy is in heat exchangers, such 
as radiators, condensers and oil coolers. These heat exchangers are exposed to a severe 
extemal corrosive attack by e,g. ddcing road salt For that reason a good corrosion 
resistance is an essential property. Long-life alloys are considered herein as those which 
in the SWAAT test without perforations according to ASTM G-85 exceed 10-12 days 
(see K. SchoUn et al., VTMS 1993, SAE P.263). A further important property of the 
brazing sheet is the strength after brazing, hereafter referred to as the post-brazed 
strength. 

WO 94/22633 describes such an alloy, having the composition, in weight %: 
Mn 0.7-1.5 

Cu 0.5 . 1.0, preferably > 0.6 - 0.9 
Fe not more than 0,4 
Si notmore than 0.15 
Mg up to 0.8 

V and/or Cr up to 0.3, preferably up to 0.2 

Ti up to 0.1 

balance aluminium and inqiurities. 
This alloy is used as core material with brazing clad layers containing Si. The high Cu 
content is to improve post-brazed strengtL Ti is preferably not deliberately added, 
though is typicaUy present fiom source material. Preferably Zr is not deliberately 
added Cr and/or V are said not to unprove post-brazed corrosion resistance, but 
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contribute to post-brazed strength and sag resistance. The brazing sheet of WO 
94/22633 has a reported post-brazed yield strength in the range of 54-85 MPa. 

EP-A-07 18072 discloses a brazing sheet having a core sheet made of an aliiminiinn 
alloy core material and on at least one side th^eof a brazing layer of an aluminium 
alloy containing silicon as main alloying element, wherein the aluminium alloy of the 
core sheet has the composition (in weight %): 



Mn 


0.7-1.5 


Cu 


0.2 - 2.0 


Mg 


0.1 - 0.6 


Si 


>0.15, prefixably > 0.20, and most preferably >0.40 


Fe 


up to 0.8 


Ti 


optional, up to 0.15 


Cr 


optional, up to 0.35 


Zr 


and/or V optional, up to 0.25 in total 



balance aluminium and unavoidable impurities, and with the proviso that 
(Cu+Mg)>0.7. 

The disclosed core alloy has a Si-level of more than 0.15%, and most preferably of 
more than 0.40%, in order to achieve the desired strength levels while maintamirig a 
good corrosion resistance. 

EP-A-0S37764 discloses a method of producing aluminium alloy heat-exchanger in 
which a brazed assembly aft^ brazing is cooled and then reheated for 10 minutes to 30 
hours at a temp^ature in the range of 400 to 500T. This additional heat treatment after 
brazing is in order to dq)Osit elements (e.g. Si, Mg and Mn) which are brought into 
solid solution during the brazing cycle, and is said to improve the dermal conductivity 
of the material and thereby improving the thermal eflBciency of the heat-exchanger 
obtained by iabout 3%, The core alloy used comprises not more than 0»5% of Cu and 
further comprises Si as an alloying element in the range of 0,05 to 1.0%. 

US-A-4,214,925 discloses a method for fabricating a brazed aluminium fin heat 
exchanger, in which the fins have a composition comprising 0.15 to 0.40 weight % of 
Cu, and is preferably of the heat-treatable AA69S1 alloy, and in which the core sheet 
material of the brazing sheet is of the conventional AA3003 alloy. The cooling rate 
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after solution heat-treatment for 30 minutes to 4 hours at 500 to 570 **C, is in the range 
of 2.8 to 50 "'C/niin. preferably 2.8 to 20 *C/min, and more preferably about 10 •CVmin. 

The later published international patent application no, PCT/EP97/06070 mentions 
a non-heat treatable aluminium alloy as core alloy in brazing sheet, i.e. it does not 
require post-brazing ageing treatment. Said aluminium core alloy, consisting of, in 



weight %:- 




Kfn 


0.7-1.5 


Cu 


0.6-1.0 


Fe 


not more than 0.4 


Si 


less than 0.1 


Mg 


0.05 - 0.8 


Ti 


0.02-0.3 


Cr 


0.1-0.35 


Zr 


0.1 -0.2 



balance aluminium and unavoidable impurities, and wherein 0.20 i (Cr+Zr) S 0.4. 

SUMMARY OF THE TNVFNTTOK 

An object of the invention is to provide an aluminiiun alloy for use in a brazed 
assembly, in particular as core alloy in brazing sheet or as fin stock material, providing 
improved strength properties in combination with good corrosion resistance. 

According to the invention, there is provided an aluminium alloy in the fonn of a 
sheet, plate or extrusion, having a composition in the range (in weight %): 



Si 


<0.15 


Mn 


0.7-1.5 


Mg 


up to 0.8 


Cu 


0.5 - 1.5 


Fe 


<0.4 


Cr 


<0.30 


Zr 


<0.30 


Ti 


<0.30 


V 


<0.30 
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others each < 0.05, total < 0. 15 

balance aluminium 
and said aluminiuin alloy is provided in an aged condition. 

In accordance with the invention it has surprisingly been found that the aluminiuni 
alloy appears to be age hardenable in the post-brazed condition, both by means of 
natural ageing and by artificial ageing. This ageing effect after brazing was yet 
undiscovered and is untypical for standard AA3xxx type alloys. It gives the possibility 
of a significant increase of the obtainable post-brazed yield strength in a range of 5 to 
35 MPa over the post-brazed yield strength reported in the prior art, while the good 
corrosion resistance remains unchanged after the ageing treatment 

According to the invention the aluminium alloy is citable of providing a 0.2% 
yield strength of at least 75 MPa aftra- brazing and ageing, and has a corrosion 
resistance of 13 days or more in SWAAT without perforations in accortlance with 
AS1M G-85. 

In a more preferred embodiment &e aluminium alloy is czpdblc of providing a 
0.2% yield strength of at least 80 MPa after brazing and ageing, and more preferably of 
at least 85 MPa after brazing and ageing. 

In the best examples, this corrosion resistance is more ihcn 20 days. This level of 
corrosion resistance qualifies the alloy as a long-life product. Further, in the best 
examples, the provided 0.2% yield strength after brazing and the ageing is at least 
95 MPa Typically, but not by means of limitation, brazing is performed at about 590 to 
600 °C for3to5min. 

The aluminium alloy is of the AA3xxx type, Mn being the main alloying elemmt 
. in order to obtain the desired strength level. At least 0.7 % is required for obtainirig the 
desired strengfli, while a Mn content of over 1.5 % does not produce any significant 
improvements in respect strength because coarse Al-Mn-containing particles are 
formed. A fiirther disadvantage of coarse Al-Mn-containing particles is that they reduce 
the roUabiiity of the aluminiiun alloy. More preferably the Mn content is in a range of 
0.8tol.2%. 

Magnesium is used in core alloys for brazing sheet to improve strength in vacuum 
brazed products. If a flux brazing process is q>plied, the Mg content is preferably kept 
at a low level, and preferably lower than 0.4 %. In a ftrrther embodiment a Mg content 
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of zero is prefeired in flux brazing processes in which the brazability is improved. The 
Mg content is specified as up to 0.8 % maximum and preferably 0.5 % maximum. 

The Si content in the alununium alloy of this invention should be less than 0.15 % 
in order to obtain long-life corrosion performance, and is preferably less than 0.10 %. In 
an wem more preferred range fht Si is present at impurity level. Despite the low Si 
content a significant ageing effect is observed 

The Cu content in the aluminium alloy increases the strength of the alloy and 
should be in the range of 0.5 to 1.5 %, and is preferably larger than 0.7 %. In particular 
in this range in combination with a low Si content and in combination with Mg, the 
unexpected ageing effect has been observed, while the desired long-life corrosion 
resistance does not decrease significantly. With a Cu content of over 1.5 % undesired 
coarse Cu-containing particles can be formed, as well as low melting phases. Preferably 
the Cu content is not more than 1.2 %. The appearance of the strong ageing effect at Hxc 
relative dilute levels of Cu and Mg is r^arded as unexpected 

Fe is present in all known commercial aluminium alloys but in the aluminium 
alloys in accordance with this invention it is not a required alloying element and is not 
deliberately added. With a high Fe content among other things the corrosion resistance 
decreases. The admissible Fe content is 0.4 % maximum and preferably 0^5 % 
maximum. 

Zinc may be included, preferably in a range of 0.0 to 2.0 %, so that it remains in 
solid solution and helps to lower the corrosion rate. 

In an embodiment the aluminium alloy in accordance with the mvention contains at 
least one element selected fi^om the group consisting of from 0.05 to 0.30 % of Cr, fix)m 
0.05 to 0.30 % Ti, ficm 0.05 to 0.30 % of Zr, and from 0.05 to 0.30 % of V. The 
addition of at least one of the above mentioned elements results in at least a finth^ 
improvement of the post-braze strength level after the ageing treatment At contents 
above 0.25 % of the individual elements undesired coarse particles can be formed. 

The total amount of the optional additions of Cr, Ti, Zr, and V is chosen such that 
0.05 < (Cr + Ti + Zr + V) < 0.4. 

In another raibodiment of the invention at least Zr is presmt in a range of 0.05 < Zr 
< 0.25 %, and more preferably in a range of 0.05 < Zr < 0.15 %. It has been found &at 
Zr in particular improves the ageing response of the alummium alloy and results in 
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significant increases of the post-brazed and aged strength levels. In the best examples 
the yield strength after brazing and ageing is at least 95 MPa, which is an achievranent 
over the post-biazed yield strength reported in the prior art. 

In another preferred embodiment of the invention the aliuninium alloy has a 
composition as mentioned in the international patent ^plication no. PCTyEP97/06070, 
which is included here by reference. The composition of this aluminium alloy is (in 



weight %): 




Mn 


0.7-1.5 


Cu 


0.6.-1.0 


Fe 


not more than 0.4 


Si 


less than 0.1 


Mg 


O.OS-0.8 


Ti 


0.02-0.3 


Cr 


0.1-0.25 


Zr 


0.1-0.2 



balance aluminium and unavoidable impurities, and wherein 0.20 < (Cr + Zr) < 0.4. 

The invention also consists in brazing sheet comprising, as core material (i.e. 
strength providing material), the alloy of the invention described above. A clad or 
coating layer acting as a sacrificial anode in contact with water is not required, such a 
layer may be provided on one or both sides of the core alloy. On one side, in contact 
with the core alloy, there will normally be a clad layer in the form of a conventional 
low melting alloy filler layer. 

The invention finther consists in use of the aluminium alloy of the invention 
described above as core material of a brazing sheet m a brazed assembly. In such an 
assembly, the aluminium alloy core material may be directly in contact with the brazing 
alloy which is melted at the brazing temperature. 

The mvention further consists in use of the aluminixnn alloy of the invention 
described above as fin stock material in a brazed assembly. 

Although they are particularly suitable for brazing purposes, the alloys of this 
invention are also capable of being extnided to yield corrosion resistant extruded 
sections. 
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The invention furtho' consists in the use of an aluminium alloy having a 
composition (in weight %): 



dl 




MB 


0.7 - 1.5 


Mg 


Up to 0.8 


Cu 


0.5 - 1.5 


Fe 


<0.4 


Cr 


<0.30 


Zr 


<0.30 


Ti 


<0.30 


V 


<0.30 



Others each < 0,05. total < 0.15 
balance aluminiuxn 

for subjectmg to an ageing treatment after cooling from brazing where the cooling rate 
is at least in the range of typical brazing finnace cooling rates. Typical ageing 
treatments are natural ageing and artificial ageing. More prefared ranges for the 
alloying elements are set out above. 

The invention also provides a method for manufacturing a brazed assembly using 
brazing sheet or fin stock mat^al, comprising the steps of: 

(i) forming parts of which at least one is made fiom the brazing sheet; 

(ii) assembling the parts into the assembly; 

(iii) brazing the assembly; 

(iv) cooling the brazed assembly to below lOOX with a cooling rate of at 
least 20 ^CVmin; 

(v) ageing the brazed and cooled assembly, 

and wherein tiie brazing sheet has a core made of an aluminiimi alloy having the 
composition (in weight %): 
Si <0.15 
Mn 0.7-1.5 
Mg up to 0.8 
Cu 0.5-1.5 
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Fc 



<0.4 



Cr 



<0.30 



Ti 



<0.30 



Zr 



<0.30 



V 



<0.30 



others 



each < 0.05 



total<0.15 



balance aluminium 

In accordance with this invention it has been found that the cooling rate after the 
brazing cycles plays an important role in obtaining the yet undiscovered ageing effect 
after brazing. More preferably the cooling rate after brazing is at least 40 ''C/min, and 
more preferably at least 60 °C/min. Iicreasing the cooling rate after the brazing cycles 
can give rise to a further increase in the strength levels which can be obtained. The 
appearance of tiie strong ageing effect after brazing at the relative dilute levels of Cu 
and Mg is regarded as unexpected, in particular since the brazing cycle is relatively 
short and no water quench is applied. 

Typically ageing processes for obtaining the desired level of yield strength are (i) 
natural ageing, and (ii) artificial ageing at a temperature in the range of 100 to 250 
for a soaking time in a range of 5 to 1000 hours. The ageing treatment is discussed in 
more detail ftnther below. 

The U3vention also provides a brazed assembly comprising at least two members 
bonded together by means of a brazing alloy, at least one of the members berng sheet 
material comprising the aluminium alloy of the invention described above as its core. 

It should be mentioned here that in European patent qjplication no. EP-A-0718072 
a comparative wcample C7 is described containing in weight %: 1.1 % Mn, 0.75 % Cu, 
0.5 % Mg, 0.1 % Si, balance essentially aluminium and impinities. In Figure 1 of this 
publication it is shown that the alloy has an increase in 0.2% yield strength due to 
natural ageing after a simulated brazing cycle. However, in the description nothing is 
mentioned about the cooling rate after the simulated brazing cycle. 
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EXAMPr.ES 

The invention win now be iUustiated by several non-Iiinitative examples 
The post-braze strength can be measured by conducting a simulated brazing cycle, 
as is conventional in the art. Since the core alone provides the tensile strength of the 
brazing sheet, this cycle may be carried out as the core alloy alone or on a sheet having 
core and clad layers. The simulated brazing cycle used here is heating in a furnace and 
holding at 590 to 595 *C for 4 minutes, followed by coohng. 

Example 1 

The following test was carried out on a laboratory scale. Ingots of 15 aluminium 
alloys for use as core alloys in brazmg sheets were cast and solidified at a cooling rate 
ccMDparable to those cooling rates that occur in DC-casting. Table 1 gives Ihe chemical 
compositions of the alloys, in % by weight (balance Al and impurities) of the as-cast 
material. The ingots were pre-heated to 450*'C for 5 hours, with a heating rate of 
30 "CVh hot-rolled fiom an mitial fliickness of 100 mm to a thickness of 2.7 mm, and 
then coid-rolled to a final thickness of 0.38 mm, applying an interamieal at an 
intermediate gauge. The finished cold-rolled sheets were annealed to H24-temper and 
cooled to room temperature. Following annealing the sheets were subjected to the 
simulated brazing cycle and cooled to below 100**C witii difioent the cooling rates. 
Mechanical properties were assessed in accordance with NEN-EN 10 002-1 aft» 
natural ageing at room tonperature and the results are given in Table 2. 

The san^les were subjected to SWAAT until first perforations appear according to 
ASTM G-85, and the average results in days are given m Table 3. For the cooling rate 
60 'C/min it is an average over 3 samples tested and fi)r the coolmg rates 20 and 90 
"Chain it is an average over 2 samples tested. The marker (-) indicates "not tested". 

From the results of Table 2 it can be seen that there is a distinct natural ageing 
response for the indicated alloy type giving rise to a possible increase of the obtainable 
post-brazed yield strength in a range of 5 to 35 MPa over the post-braze yield strength 
directiy after brazing. While bom the results of Table 3 it can be seen that these aUoys 
can be qualified as having long-life corrosion properties. When fiom Table 2 the results 
of the mgot numbas 10, 1 1, and 13 are compared it can be seen that fiie addition of Zr 
has a clear uiflucnce on the ageing response and gives rise to higher yield strengths. 
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The addition of Cr in the given range results in an overall increase of the post-brazed 
yield strengflt When the results of ingot niunbers 12 and IS are compared it can be seen * 
that the ageing response is much more pronounced at higher Cu contrats. Comparing 
the results of ingot numbers 4, S, and 6 shows that with an increase in Cu-content the 
post-braze strength levels are increased and further diat the ageing response is more 
pronounced at high Cu contents. Comparing the results of ingot numbers 4, 8, and 9 
shows that an increase in Fe content results in higher post-brazed strength levels but 
decreases the corrosion life. Looking at the results after 35 days of natural ageing for a 
cooling rate of 20 ^C/min and 60 °C/min, it can be seen that a higher cooling rate after 
brazing results in an overall increase in post-brazed yield strength. 

In another experiment on a laboratory scale of testing 5 ingots were produced in a 
similar way as in example 1 except the ingots were homogenised prior to hot-rolling for 
10 hours at a temperature of 600*'C and had a heating and cooling rate of 30 ""C/h. The 
chemical compositions of the as-cast ingots are given in Table 4, and are identical to 
ingots numbers 1, 2, 3, 11, and 13 respectively. The 0.2% yield strength (in MPa) as 
fimction of natural ageing time at room temperature and cooling rate after the brazing 
cycle are given in Table 5. 

From these results it can be seen that a homogenisation treatment does not 
deteriorate the ageing re^nse of the alloy in accordance with this invention. It is 
known in the art that homogenisation of this type of alloys increases the foimability of 
the final sheet product but decreases post-braze strength. Using the undiscovered ageing 
effect the advantage of increased formability can still be combined with an increase in 
post-brazed strength by applying an agemg treatment. By applying a homogenisation 
under controlled conditions the coirosion resistance is not sacrificed. 

Exffliplg3 

In a further laboratory scale of testing 6 ingots fiom example 1 were tested for their 
artificial ageing response. Material from ingots no. 1, 4, 5, 7, 1 1 and 13 were processed 
in the same way as with Example 1 and after the brazing cycle cooled to below lOO'^C 
with a cooling rate of 60 '^C/min. The ageing temperature was leS'^C. Table 6 gives the 
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hardness (Rockwell IS T - IS kg) as function of the ageing time and also the 0.2% yield 
strength (in MPa). For comparison also the hardness after S days of natural ageing at 
room temperature is given. 

From these results it can be seen that there is a distinct artificial ageing response for 
the indicated alloy type. In this particular example the results for natural ageing are in 
the same range as for artificial ageing. Also here the addition of Zr has a beneficial 
effect on the final strength level as can be seen fiom the comparison of ingot numbers 
II and 13. It is well within the range of the skilled person to further optinuse the 
temperature-time ranges during artificial ageing in order to achieve further 
improvements of the strength of the alloy in the post-brazed condition. 



Table 1 Chemical composition in weight% of the as<a5t ingots • 



1 Ingot 00. 


Si 


Mn 


Cu 


Mg 


Fe 


Cr 


Zr 


Ti 


1 ^ 


0.06 


0.77 


0.86 


0.30 


0.21 


0.15 


0.096 


0.03 


2 


0.11 


1.00 


1.01 


0.40 


023 


0.15 


0.104 


0.03 


3 


0.10 


0.90 


0.80 


0.27 


0,19 


0.14 


0.110 


0.03 


4 


o.os 


0.91 


0.96 


0.37 


0.24 


0.15 


0.092 


0.03 


5 


0.08 


0.90 


0.87 


0.36 


0.23 


0.15 


0.105 


0.03 


6 


0.08 


0.90 


1.01 


0.36 


0.23 


0.15 


0.107 


0.03 




0.08 


0.90 


0.94 


0.52 


0.22 


0.15 


0.107 


0.03 


8 


0.08 


0.90 


0.94 


0.36 


0.42 


0.14 


0.104 


0.03 


9 


0.08 


0.88 


0.97 


0.37 


0.11 


0.14 


0.106 


0.03 


10 


0.07 


1.01 


0.94 


0.36 


0.22 




0.062 


0.03 


11 


0.08 


0.89 


0.94 


0.36 


0.22 




0.109 


0.03 


12 


0.07 


0.94 


0.60 


0.35 


0.08 






0.03 


13 


0.08 


1.00 


0.95 


0.37 


0.22 






0.03 


14 


0.10 


0.96 


0.84 


0.30 


0.20 


0.15 


0.098 


0.03 


15 


0.07 


0.98 


0.93 


0.35 


0.10 






0.03 
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r 


0.03 1 


0.03 


0.03 1 


0.03 


0.03 1 


r 


0.096 


0.104 


0.110 


0.109 


1 


Cr 


0.15 


0.15 


0.14 


I 


1 


Fe 


0.21 


0.23 


0.19 


0.22 


0.22 


Mg 


0.30 


0.40 


0.27 


0.36 


0.37 


Cu 


0.86 


1.01 


0.80 


0.94 


0.95 




0.77 


1.00 


0.90 


0.89 


1.00 


M 


0.06 


0.11 


0.10 


0.08 


0.08 


1 Ingot no. 




r~ 




o\ 

•-4 


o 1 

<M 1 




o 

OS 



d 

I 

o 



o 

d 



4> 

I 



■5 o 

MM 
g-g 

« a 



I 

o 



■M ? 



00 



o 



I 

•a 



00 



vo 



00 



00 
00 



n 

OS 



^0 



0\ 



vo 



o 

I 

to 

I 

•3 



GO 



VO 

oo 



vo 



5 



VO 



o\ 



m 

OS 



OS 



Oi 



OS 



OS 



00 



^0 



OS 



Os 



CO 

I 



Os 



00 



ON 
00 



Si 



I 



so 



OS 



o 

CN 



W099/SS925 



PCT/EP99/Dlfi25 



15- 



Tablc6 The hardness and 0.2 % yield strength (in MPa) as function of the ageing time 
at 165 *»C. 





Hardness Rockwell 


0.2% yield 1 
strength 


Ingot 
no. 


S days 
natural 
ageing 


Hours of ageing 


Hours of 
ageing 






3 


7 


14 


24 


48 


72 


82 


14 


48 


I 


57,5 


56.3 


60.8 


60.6 


61,7 




57,1 


60.7 


112 


113 


4 


49,8 


55 


54,3 


53.3 


56,5 


54.8 


53,7 


55.4 


99 


101 1 


5 


54,3 


53.4 


51.1 


54.5 


54,7 


55,4 


56,3 


54,4 


97 


99 j 


7 


58,2 


60,4 


62,1 


62,2 


63,6 


64;j 


62,9 


60,1 


112 


119 


11 


54,5 


54,9 


58,4 


59.5 


58,3 


59,9 


59 


58,6 


95 


102 


13 


53,9 


56 


57,1 


57,5 


58 


57,7 


57,9 


58,5 


89 


94 
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1 , Aluminium alloy in the form of a sheet, plate or extrusion, having a composition in 
the range (in weight %): 



Si 


<0.15 


Mn 


0.7-1.5 


Mg 


up to 0.8 


Cu 


0.5 - 1.5 


Fe 


<0.4 


Cr 


<0.30 


Ti 


<0.30 


V 


<0.30 


Zr 


<0.30 


others 


eadKO.OS 




total<0.15 


balance 


aluminium 



and said aluminium alloy is provided in an aged condition. 

2. Aluminium alloy according to claim 1, wherein the aluminium alloy being capable 
of obtaining in the post-brazed and aged state 0.2% yield strengOi of at least 75 
MPa and having a conosion life of 13 days or more in a SWAAT-test without 
perfinations in accordance with ASTM G-85. 

3. Aluminium alloy according to claim 1 or 2, wherein flie Cu contrait is at least 0.7 
wt.%. 

4. Aluminium alloy according to any one of claims 1 to 3, wherein the Zr content is a 
range of 0.05 to 0.25 wt. %. 

5. Aluminium alloy according to any one of claims 1 to 4, wherein the Mg content is a 
range of 0.05 to 0.8 wt. %. 
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6. Brazing sheet comprising as core material an aluminium alloy according to any one 
of claims 1 to 5. 

7. Use of an aluminium alloy according to any one of claims 1 to 5, as core material 
of a brazing sheet in a brazed assembly. 

8. Use of an aluminium alloy according to any one of clauns 1 to S, as fin stock 
material in a brazed assembly. 

9. Use of an aluminium alloy having a composition in the range (in weight %): 



Si 


<0.15 


Mn 


0.7-1.5 


Mg 


up to 0.8, and preferably 0.05 to 0.8 


Cu 


0.5-1.5 


Fe 


<0.4 


Cr 


<0.30 


Ti 


<0.30 


V 


<0.30 


Zr 


<0J0 


othos 


eadi<0.05 




totaKO.lS 



balance aluminium 
for subjecting to an ageing treatment. 

10. Method for manufacturing a brazed assembly using brazing sheet, comprising the 
steps of 

(i) forming parts of which at least one is made from the brazing sheet; 

(ii) ass^bling the parts into the assembly; 

(iii) hazing the assembly; 

(i v) cooling the brazed assembly to below 1 00 with a cooling rate of at least 
20*'C/min; 
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(v) ageing brazed and cooled assembly, 

and wherein the brazing sheet has a core made of an aluminium alloy having the 
composition (in weight %): 



Si 


<0.15 


Mn 


0.7-1.5 


Mg 


up to O.S 


Cu 


0.5 - 1.5 


Fe 


<0.4 


Cr 


<0.30 


Ti 


<0.30 


Zr 


<0.30 


V 


<0.30 


others 


each < 0.05 




total<0.15 


balance 


aluminium 



11. Method in accordance with claim 10^ wherein said ageing comprises natural 
ageing. 

20 12. Method in accordance with claim 10» wherein said agemg comprises artificial 
ageing at a temperature in the range of 100 to 2S0X. 

13. Method in accordance with any one of claims 9 to 12^ wherem the aluminium core 
alloy has a Cu content of at least 0.7 wt.%. 

25 

14. Method in accordance with any one of claims 9 to 13, wherein the aluminium core 
alloy has a Zr content in the range of O.OS to 0.25 wt.%. 



30 



15. Method in accordance with any one of claims 9 to 14, wherein the aluminium core 
alloy has a Mg content in the range of 0.05 to 0.8 wt.%. 
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16. Assembly manufectured in accordance with any one of claims 9 to 15, wherein the 
parts made fiiom said brazing sheet have an 0.2% yield stiwigth of more than 75 
MPa after said ageing. 



INTERNATIONAL SEARCH REPORT 



MM) itittApptttUcntle 

PCT/EP 99/01825 



A. CLA8SBTCATI0N OF SUBJECT MATTER , _ , , 

IPC 6 C22C21/00 C22C21/16 C22F1/04 C22F1/057 



According to irtorngflonai Patent Ctotgicaflon (IPC) or to Dom nasSonm ^asetfteatlon and (PC 



B. FIELDS SEAnCKED 



MinlnriumclooumaiitatiQneaarehso (ctasatalton$y«tamtofia«v9dbycia«Aificationtyrnboto} 

IPC 6 C22C C2ZF 



DocutTMnuOnntMrchtdothorman minvmrn in th» (Uds iMfcrttd 



Qactronic data b«M consulted during tho intomational March (name oldtfabaM end, whare practieal, aaaroh tanm iitadD 



C OOCUBffiNTSCONSiDeAeO TO BE REUVANT 



Category • 


Citation of document ymth indication, whara appreprtata, of tha reWvant paaaagaa 


Ralavant to ctakn Na 


X 


WO 94 22633 A (ALCAN INT LTD ;GRAY ALAN 

(GB); MARSHALL GRAEME JOHN (GB); FLEMNING) 

13 October 1994 

cited In the application 

see claim 1 


1-9,16 


X 


EP 0 537 764 A (FURUKAUA ALUMINIUM) 

21 April 1993 

Cited In the application 

see claims 1,4,9 


1.2,4-9. 
16 


A 


EP 0 718 072 A (HOOGOVENS ALU WALZPROD 

GMBH) 26 June 1996 

cited In the application 

see page 4, line 35 - line 36; tables 1-3 

"~ -/- 


1-9 



Further documamaaraOaiad In tha oontinuaiianofbOKC. 



Patent family mambam a» Inted in annex. 



* S^adal eatogorlaa of dtad documenla : 

*A* doounent defining tt» general stata of tha artwhichbnot 
considefedtobaof paftioilar ralavance 

"E* aaiHerdoavnantbutpuUtanadonoranartha htemational 
filing data 

V documantwNch may throw dOiM on pdorty dakii(a)or 
wMoh to olted to aatiMlBh the puMeatlon data of another 
onaOon or omtr tpmdai reason (aa spedflad) 

"O' documant refarrtng to an oral diactoaure, uaa. exhtblbon or 



T* latardooumantpubJishdd after the <ntainatlonad fDIng data 
orprnrity date and nollnconftidwMi the appfloationbut 
cled to understand the prindple or theory undadyingtha 



"P* dooumam pubOshad prior to the irttamailonel ntngdatabut 
later than the priorty data daimed 



"X' dooum8rtofpartteularmlevar«a;ttieclatmsd invantbn 
cannot be conskteradnovat or cannot be considered to 
Involve an trwantive step %irhan the documertf la taken alona 

"y dooumamof paitieulari«l8vanea;thadalinad Invantlon 
cannot be o prajde radto tn^olva anjfnwnBva atapwhenthe 
docunfwitt fa combined with one or more other suoh docu* 
ntaittk auoh eomtrinatton baing olMfoua to a paraonakMad 
In the art 

document manibar of the aanwpitanifamly 



Data oriha actual compMon of the htemational aaaroh 

7 June 1999 


Data of mailing Of the inlemetlonal aaarch report 

14/06/1999 


Moms and mamng address of the ISA 

European Patett Offioa. PA 5818 Patanltaan 2 

NL-2280HVR]j5«iMc 
TeL (^-70) 34(K204a Tk. 3t 691 eponl. 
Faic (^-70) 940-3016 


Authorized offtoar 

Gregg, N 



fbsn PCraSASIOttseoad tfiMQ (Jiiy 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



M«r iMlAppUsdietiNo 

PCT/EP 99/01825 



CCCoMlniMtlen) OOCUUEIfTS CONSSeReO TO BE ROEVAMr 



Catsgeiy' CltillanotaocurniM.«rthMiG«jaawtiw«a|ipf«priaM,e>tMral(¥aKpaa«^ 



IMtvanlledMnNs. 



US 4 214 925 A (ARITA KOJI 
29 July 1980 

Cited In the application 
see claim 1; table 2 



ET AL) 



PATENT ABSTRACTS OF JAPAN 

vol. 015. no. 117 (M-1095), 20 Hatch 1991 

-4 JP 03 008569 A (FURUKAWA ALUM CO LTD), 

16 January 1991 

see abstract 

DATABASE UPI 

Section Ch, Week 8827 

Derwent Publications Ltd., London, GB; 

Class M23. AN 88-186512 

XP002078448 

-& JP 63 123561 A (FURUKAWA ALUMINIUM KK) 
, 27 Hay 1988 
see abstract 

PATENT ABSTRACTS OF JAPAN 

vol. 014, no. 393 (M-1015), 24 AuflUSt 1990 

-& JP 02 147163 A (FURUKAWA ALUM CO 

LTD;0THERS: 01), 6 June 1990 

see abstract 

WO 98 20178 A (HOOGOVENS ALU WALZPROD GMBH 
:BUERGER ACHIN (DE); VIEREGGE KLAUS (D) 
14 Nay 1998 

*DOCUMENT WHICH NAY INDICATE DOUBLE 
PATENTING* 

NL 1 004 415 C (HOOGOVENS ALUMINIUM 
UALZPRODUCTE GMBH) 8 May 1998 
♦DOCUMENT WHICH MAY INDICATE DOUBLE 
PATENTING* 



10 



10 



10 



10 



FHnPCtfSAaiOCaerttnlaial 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

utfofimtion «i pmaitt ImOf mamtan 



Patent ooeument 
cHad In seaich report 



Intel Ml Appticatton Ne 

PCT/EP 99/01825 



PubScaSon 
ddl0 



Patent (andly 
in«iiber(s) 



Publeatkm 
date 



UO 9422633 



13-10-1994 



EP 0537764 A 21-04-1993 



EP 0718072 A 26-06-1996 



US 4214925 A 29-07-1980 



UO 9820178 A 14-05-1998 



NL 1004415 C 08-05-1998 



AU 
AU 
EP 
JP 



JP 
JP 
JP 
AU 
AU 
CA 
DE 
OE 
US 



CA 
JP 
US 



JP 
JP 
JP 
FR 
GB 



NL 
AU 



692442 B 
6384594 A 
0691898 A 
8508542 T 



5264195 A 
5112853 A 
5111751 A 
661865 6 
2614692 A 
2080865 
69224580 
69224580 
5375760 



A 
0 
T 
A 



2165408 A 
8232033 A 
5863669 A 



1320554 C 
54061015 A 
57011948 B 
2407049 A 
2009232 A.B 



1004415 C 
5316698 A 



AU 
UO 



5316698 A 
9820178 A 



11-06-1998 
24-10-1994 
17-01-1996 
10-09-1996 



12-10-1993 
07-05-1993 
07-05-1993 
10-08-1995 
22-04-1993 
19-04-1993 
09-04-1998 
09-07-1998 
27-12-1994 



20-06-1996 
10-09-1996 
26-01-1999 



29-05-1986 
17-05-1979 
08-03-1982 
25-05-1979 
13-06-1979 



08-05-1998 
29-05-1998 



29-05-1998 
14-05-1998 



fima PCmSAOlO (MM Mr «m4 Uiy Itt9 



